The Danube Delta is a relatively young territory, formed about 14,000 years ago. It has quadruple status: Biosphere Reserve, Ramsar site, UNESCO World Heritage site, Natura 2000 site. Water and human activities are the most important factors influencing the flora of this area, including the penetration and spread of alien plants. The main goal of our research in this area was to inventory the alien plants and to identify those species which are invasive and potentially invasive in the natural and semi-natural ecosystems in order to propose measures for their prevention and mitigation. An inventory of these plants, conducted between 2009 and 2012 and based on bibliography and field research, comprises over 160 taxa. About half of them originated from America and less than a quarter of them from Asia. A relatively high number of species have unknown status in the Danube Delta; they were reported only from one or two localities and we did not record them during our extensive field work. In this category we also included some taxa of Xanthium without a very clear taxonomy. The taxa recorded as casual are usually ornamental plants escaped from cultivation; however among them there are some species which are known as invasive in other areas of Romania, as well as in Europe. There are 26 naturalised species, two of which established here over one hundred years ago. 37 invasive species were identified, many of them recorded in natural or seminatural places. In order to prevent and mitigate the spread of plants recognised as invasive, we propose the implementation of some measures such as providing relevant information to local communities and raising awareness about the damages caused by the alien species, and promoting further research on alien plant species in this protected area.
Introduction
It is well known that invasive alien species have a negative impact on ecosystems as well as serious economic and social consequences (European Commission 2013) . It has been estimated that 10-15% of alien species found in the European Environment causes environmental, economic and social damage (European Commission 2013) . Their impact on biodiversity is significant, producing losses and species extinction (European Commission 2013) . One of the priority actions of the EU Biodiversity Strategy to 2020 (European Comission 2012) is to tighter controls on invasive alien species all over Europe.
Material and methods
Study area. The research was not confined to the area of the Danube Delta Biosphere Reserve, but it was extended to the entire Natura 2000 Delta Dunării (Danube Delta) site (Fig. 1) . Located West of the Black Sea, the Danube Delta Biosphere Reserve covers an area of 4,455 km 2 (Gâştescu & Baboianu 2011) , while the Natura 2000 Delta Dunării site, which also includes the lake complex Razim-Sinoe, stretches over an area of 4,540.37 km 2 (Ministerul Mediului şi Schimbărilor Climatice, 2011). The geographic coordinates of the site are: 44°20' -45°26' N and 28°10'-29°43' E. The Danube Delta is a flat region (a developing alluvial plane), with an altitude between 0-1 m on most of its spread (Gâştescu & Baboianu 2011) . There are higher altitudes of up to about 12 m in the following areas: Chilia field, Stipoc continental levee, Letea and Caraorman marine levees (Gâştescu & Baboianu 2011) . The main morphohydrographic categories include the marine levees, the river levees, the continental fields, the swampy lands, the lakes, the arms, streams and main channels (Gâştescu & Baboianu 2011) . The climate is continental temperate with sea influences.
The main types of ecosystems from Danube Delta are rivers, stagnant waters, swampy and flooded areas, levees (Gâştescu & Baboianu 2011) , and the habitats are specific for steppic and Black Sea regions.
The Danube Delta Protected Area includes strictly protected areas, buffer areas and economic areas represented by rural and urban localities. The oldest localities are Chilia and Murighiol, dating from the Bronze Age (cca 3,000-500 b.C.) (Gâştescu & Baboianu 2011) . In terms of size, the most important localities in the Danube Delta are the harbour cities of Tulcea and Sulina. The specific economic activities in the Danube Delta are fishing, farming, agriculture, hunting, navigation and tourism (Gâştescu & Baboianu 2011) .
Neophytes inventory and data analyses. The inventory list of neophytes is based on bibliographic sources, herbaria sheets and own field observation and records conducted between 2009 and 2012. Beside naturalised and invasive plants, we included in the final list all species of alien origin recorded as escaped from cultivation (casual). For each taxon we registered and analysed the family, life form, native distribution, Romanian distribution on historic region, invasive status and the presence in natural and semi-natural habitats.
The nomenclature of species and subspecies is according to The Plant List (www.theplantlist.org).
The terminology used for alien plants is according to Richardson et al. (2000) and Pyšek et al. (2004) .
Results and discussion
The inventory list of neophytes from the Danube Delta Biosphere Reserve comprises 163 taxa (see Annex 1). This list includes, beside the species with very clear status of neophytes, some species that are problematic due to either their unclear taxonomic status, or for their controversial native distribution: Abutilon theophrasti, Artemisia annua, Bassia scoparia, Cladium mariscus subsp. martii, Heliotropium suaveolens, Hordeum marinum, Oenothera glazioviana, Salsola acutifolia, Salsola collina, Xanthium spp.. For example, according to Erhardt et al. (2008) , Abutilon theophrasti is an Asian species from India and China, naturalised in Europe, but according to other authors, this species is Eurasian and thus native in Romania (Ciocârlan 2009 , Sârbu et al. 2013 . The taxonomy of Xanthium is not fully elucidated. Thus, Xanthium italicum Moretti is considered either accepted name (Sârbu et al. 2013 The recorded neophytes from the Danube Delta Biosphere Reserve belong to 52 families, 31 only with one representative each, and other 21 with two up to 33 representatives (Fig. 2) . The most taxa belong to the families Asteraceae (33 taxa), Amaranthaceae (20 taxa) and Poaceae (15 taxa). Asteraceae and Poaceae are families recognized for their significant contribution to the total number of alien species in areas with temperate climate, while Amaranthaceae is known as one of the families with the most invasive species (Pyšek 1998).
As regards the life forms of the neohytes from the Danube Delta Biophere Reserve, therophytes are dominant with 91 taxa (55.8%). These are followed by hemicryptophytes with 29 taxa (17.8%) and phanerophytes with 21 taxa (12.9%) (Fig.  3) . This situation is similar to the pattern of neophytes across Romania (Anastasiu & Negrean 2005 , Anastasiu & Negrean 2009 .
About half of the neophytes listed for the Danube Delta Biosphere Reserve are originated from America (84 taxa), 23.3% of neophytes have their native distribution in Asia (38 taxa) and 14.7% in the Mediterranean regions (Fig. 4) . At national level, the distribution is quite different; neophytes with native distribution in the Mediterranean region come second, followed by neophytes originated in Asia (Anastasiu & Negrean 2009 ). This pattern could be explained by the geographical position of the Danube Delta, closer to Asia than other regions of Romania.
A remarkable percent of neophytes recorded for the Danube Delta (24.5% -40 taxa) was not reported from other regions of the country. Among these neophytes we can mention Ambrosia psilostachya, Calibrachoa parviflora, Dysphania pumilio, Cyperus odoratus, Heliotropium curassavicum, Lindernia dubia, Sagittaria trifolia. Contrary, some neophytes (14 taxa -8.5%) were recorded across the country (e.g. Amaranthus retroflexus, Conyza canadensis, Cuscuta campestris, Galinsoga parviflora etc.) (see Annex 1). Regarding the distribution of neophytes in the Danube Delta Biosphere Reserve, we cannot confirm the presence of many previously reported neophytes because we did not record them during our field work. In this situation there are 44 taxa (27%) and, except for two of them -Hibiscus moscheutos and Paspalum distichum -confirmed by other sources (Doroftei et al. 2011 , Sîrbu & Oprea 2011 One of the newest invasive plants in the Danube Delta is Ambrosia artemisiifolia, which was found in ruderal places from Sulina town (Anastasiu 2010) , Chilia Veche, Dunavăţul de Jos (Anastasiu 2011a) and also on the saltmarshes in Sacalin Island (Anastasiu 2011a) , which is a strictly protected area.
The Action Plan for the Danube Delta Biosphere Reserve mentions, as activity A1.7, the inventory of invasive species and elaboration of precautionary measures for their management (Rezervaţia Biosferei Delta Dunării 2011). However, up to now there are not concrete actions regarding alien species. So, in order to prevent and mitigate the spread of plants recognised as invasive in the Danube Delta Biosphere Reserve, we propose the implementation of some measures such as providing relevant information to local communities and raising awareness about the damages caused by the alien species, ensuring permanent monitoring of the main entrances into the Danube Delta (e.g. harbours), the prohibition of deposits of vegetal waste, and promoting further research on alien plant species in this protected area. A special attention must be paid to those species recorded in the Danube Delta as escaped from cultivation, but known as invasive in other regions or countries: Asclepias syriaca, Helianthus tuberosus, Parthenocissus inserta, Rudbeckia laciniata and Solidago gigantea. The action of eradication must be prevalently focused on alien aquatic species as Azolla filiculoides and Elodea spp. Also, it is important to avoid the cultivation of some plants for biofuel like Salix spp. and Populus spp. that can escape and become invasive.
Conclusions
The inventory of neophytes from the Danube Delta protected area comprises at this time 163 taxa. Even though 42 of them cannot be confirmed by our field work, there is a high number of invasive species (36 taxa) and other, recorded as naturalised or casual, that could become in short time invasive, given their status in Romania and in Europe too. Our findings could improve the evidence base and alien plant management of the Danube Delta Biosphere Reserve and provide a framework for developing an official black list with the major plant invaders. Further conservation strategies (i.e. Risk Assessment Analyses, delimitation and mapping of the areas and habitats with a high risk of invasion, watershed risk index etc.) will be later required to evaluate the impact and the control options of the invasive flora from the Danube Delta.
Because the Administration of the Danube Delta Biosphere Reserve did not implement any measures to control invasive alien species, it is imperatively necessary to take action as soon as possible in order to avoid the loss of important species and habitats from this important protected area. 
